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SUMMARY
An inactivated vaccine for
hepatitis A was recently licensed
in Canada. This is the first
important development in
control of the disease in
50 years. This article presents
new information about the
vaccine and about the groups
who might benefit from it.
It also provdes a review of
the clinical and epidemiological
aspects of hepatitis A.
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RESUME
Le Canada a r6cemment
autorise un vaccin inactive
contre l'hepatite A. Depuis
50 ans, i s'agit du premier
developpement majeur pour
controler cette maladie. Cet
article presente les nouveaux
renseignements concernnt ce
vaccin et identifie les groupes
qui peuvent en beneficier.
L'article presente egalement une
revue des aspects cliniques
et epidemiologiques de
I'hepatite A.
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OR CENTURIES, HEPATITIS A

has caused epidemics of
jaundice among civilian
and military populations.'

Understanding of the clinical and epi-
demiological features of the disease
grew over time, but the virus was not
identified until 1973.2 Subsequent
advances in techniques for propagating
hepatitis A virus in cell culture3 made
the development of vaccines possible.
The recent licensure of a hepatitis A
vaccine in Canada calls for an exami-
nation of the role of vaccine in the pre-
vention of disease. This article gives an
overview of the clinical and epidemio-
logical aspects of hepatitis A and dis-
cusses the potential uses of the vaccine.
To identify relevant articles, the

English-language MEDLINE database
was searched from 1980 to 1994 for the
following key words in titles or abstracts:
hepatitis A or infectious hepatitis
or viral hepatitis, and epidemiology or
prevention or control or outbreak
or epidemic or vaccine. In addition,
disease trends in Canada were compiled
from data provided by Health Canada's
Laboratory Centre for Disease Control
(LCDC) and by Statistics Canada.

Dr Yuan is an Assistant Professor in the
Department ofPreventive Medicine and
Biostatistics at the Universi? of Toronto.

Hepatitis A virus
Hepatitis A is a small, nonenveloped,
ribonucleic acid virus of the family
Picornaviridae.' A single serotype is
believed to exist worldwide.2 Hepatitis
A spreads readily because it can sur-
vive in a range of physical and chemi-
cal environments. It remains infectious
indefinitely when frozen below -20°C;
it is resistant to acid pH and to heating
for several hours at 60°C; and it can
withstand drying and storage at room
temperature for months.4'5 However, it
can be destroyed by boiling for at least
1 minute and by disinfectants, such as
chlorine.4'5

Clinical features
Clinical signs and symptoms of hepati-
tis A are highly dependent on age.
Children younger than 2 years are
often asymptomatic, and less than 10%
of children younger than 6 years devel-
op typical illness with jaundice. On the
other hand, most adults develop symp-
toms of fever, malaise, nausea, diar-
rhea, and jaundice.6

Individuals with clinically apparent
disease usually recover completely in
2 to 6 months,6 but some develop fulmi-
nant hepatitis. Underlying liver disease,
such as chronic hepatitis B infection,
appears to predispose patients to more
severe outcomes.6 The case-fatality rate

Canadian Family Physician VOL 41:uly 1995 1199



is generally low, but increases with age
(Table 17). In Canada from 1988 to
1991, the-overall case-fatality rate was

0Q.2-obuthe-rate-for adults older than
60 years was 50 times higher than for
children between 5 and 19 years old.8

Hepatitis A is most commonly
transmitted by the fecal-oral route7;
however, transmission through blood

transfusions9 and from non-human
primates'0 have been documented.
The mean incubation period is about
28 days (range 15 to 50 days),5 and
individuals are infectious during the
late incubation period and the first
week of illness." This disease has no

chronic carrier state, and a single infec-
tion is believed to result in lifelong
immunity."

Diagnosis of acute hepatitis A
requires detection of immuno-
globulin M anti-hepatitis A virus
(IgM anti-HAV). The IgM anti-HAV
reaches peak levels during the acute or

early convalescent phase and declines
over 3 to 4 months.6 On the other
hand, immunoglobulin G anti-hepati-
tis A virus (IgG anti-HAV) reaches
peak levels in the convalescent phase
and remains for life.6

Epidemiology ofhepatitis A
In Canada during the past decade,
1000 to 3000 cases have been reported
annually for an incidence rate of 5 to
10 per 100 000 (Figure 1). Because of
the presence of subclinical cases and
the need for confirmatory testing by
serology, underdiagnosis is likely. In

developed countries, the true incidence
of hepatitis A has been estimated at
four to five times higher than currently
reported.'2 An analysis of data collect-
ed during several decades shows that
hepatitis A occurs in cyclic epidemics
approximately every 10 years'3; this
feature was most prominent in the
decades before the 1970s when inci-
dence rates started to decline.

Incidence reported from different
regions of Canada has varied from
fewer than 1 per 100000 in the
Maritimes to more than 15 per
100000 in some western provinces
(personal communication from LCDC).
The highest age-specific incidence rate
and the greatest number of cases occur

among adolescents and young adults
(Figure 2). The ratio of male to female
cases is 1.3:11 3but no evidence indi-
cates that male patients are particularly
susceptible to hepatitis A.'2

Several risk factors have been asso-

ciated with hepatitis A. In the United
States, about 30% of cases report
direct contact with another case, 10%
to 15% are employed at or attend day-
care centres, 11 % report a history of
injection drug use, 4% report recent
international travel, and 3% are relat-
ed to food- or water-borne outbreaks.'3
For 40% of cases, no risk factors are

identified. 13

Outbreaks
Hepatitis A outbreaks have been
reported from a variety of settings:
schools,'4 residential institutions,15 cor-

rectional facilities,'6 day-care cen-

tres 17,18 and hospitals.'9 In the United
States, many outbreaks have occurred
in large day-care centres, and those at
greatest risk of infection appear to be
people in contact with diapered tod-
dlers. 17"8 Children are usually asymp-

tomatic but act as transmitters of
disease to adults.'8

Outbreaks among men who have
sex with men20'21 and among injection
drug users22'23 have also been
described. In 1991, homosexual com-

munities in Canada (Toronto,
Montreal), the United States (Denver,
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Table 1. Hepatitis A case-fatality rates in Canada, 1988 to 1991

AGE GROUP (Y) CASE-FATALITY RATE PER 1000

<5 0
....................................................................................................................................................

5-19 0.6
....................................................................................................................................................

20-39 0.8
....................................................................................................................................................

40-59 6.7
....................................................................................................................................................

> 60 30.2
....................................................................................................................................................

Overall 2.2

Compiledfrom data published by Statistics Canada.7
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San Francisco, New York),2` and
Australia (Sydney, Melbourne)2"
reported concurrent outbreaks of
hepatitis A. Sexual practices perceived
as "safe" (eg, oral-anal contact) and the
mobility of individuals in the homosex-
ual community likely enhanced the
spread of infection from city to City
and country to country.
Community-wide outbreaks24 in

close-knit religious2' and aboriginal2
groups have also been reported. These
outbreaks can be prolonged and diffi-
cult to control.2- An outbreak lasted
20 months in five Inuit communities
on Baffin Island during 1991 and
1992. Nearly 500 cases were reported:
94% were children younger than
20 years. Nine children required hospi-
talization and three died of hepatore-
nal failure (personal communication
from Dr R. Allen, Government of the
Northwest Territories).

Hepatitis A-contaminated food 2"2"
and water29' have also resulted in sever-
al outbreaks, but they account for only
a small proportion of reported cases in

developed countries.'" One of the
largest known outbreaks in history
occurred in 1988 in Shanghai, China,
when more than 300000 people devel-
oped hepatitis A after eating contami-
nated clams.28

Prevention and control
The most important measures for pre-
venting fecal-oral spread are good per-
sonal hygiene, adequate food handling
practices, clean drinking water, and
proper sanitary facilities. Additional
control measures include passive
immunization with immune globulin
and active immunization with hepatitis
A vaccine.

Immune globulin. Human serum
immune globulin has been known for
more than 50 years to protect (perhaps
by preventing infection2 or perhaps by
attenuating symptoms of hepatitis A in
infected persons2) against hepatitis A.3'
Several studies31"32 have demonstrated
its effectiveness in pre-exposure and
postexposure prophylaxis. However,
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protection tends to be short-lived, and
injections must be repeated every 3 to
6 months to maintain immunity.33'34

For pre-exposure prophylaxis, such
as for travel to countries where hepa-
titis A is endemic, a single intramus-
cular dose of immune globulin of
0.02 mL/kg body weight will provide
3 months of protection. For 4 to
6 months of protection, the dose must
be increased to 0.06 mL/kg body
weight.3334 For postexposure prophy-
laxis for household and sexual contacts
of infected persons, a dose of
0.02 mL/kg body weight should be
given as soon as possible after
exposure.33'34 Efficacy of 80% to 90%
has been shown only when the vaccine
was administered within 2 weeks
of exposure.35

Hepatitis A vaccines. Both inacti-
vated and live attenuated hepatitis A
vaccines are currently being studied,36
but most progress is being made with
two inactivated vaccines. One is a for-
malin-inactivated vaccine produced

from hepatitis A strain CR326.36 Most
studies of this vaccine have used a

two-dose schedule where vaccine is
administered at 0 and 6 months.37
Werzberger et al38 reported serocon-

version in 99% of vaccinated children
aged 2 to 16 years after immunization
with a single dose, and no cases of
hepatitis A from 3 weeks to 6 months
afterward. This vaccine is currently
unlicensed.
The other inactivated vaccine was

recently licensed in Canada. This is a

whole-virion vaccine containing
hepatitis A strain HM175, inactivated
by formalin, and adsorbed onto
alum.39'40 The vaccination schedule is
two primary doses 1 month apart and
a booster dose 2 to 12 months later.4'
Results from clinical trials show that
1 month after the first dose, approxi-
mately 96% of those vaccinated sero-

convert; 1 month after the second
dose, 99.8% have seroconverted; and
after the booster dose, 100%.4' A pro-

tective efficacy of 97% was demon-
strated in a large randomized,
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controlled field trial in Thailand with
40 000 schoolchildren.42 More than
55000 people have tolerated the vac-
cine well to date. Mild local pain last-
ing a day was the most common
complaint (reported by about 40% of
those vaccinated), and about 10%
reported fatigue or headache.4'

Studies have shown that simultane-
ous administration of immune globu-
lin with hepatitis A vaccine results in
an adequate, but slightly lowered,
antibody response.4344 Therefore, the
vaccine can be administered simulta-
neously with immune globulin when
both rapid and long-term protection
is desired, for example, for travelers
who are leaving the country immi-
nently. Also, hepatitis A and hepatitis
B vaccines can be administered
simultaneously at separate sites with-
out concern about the immune
response to either vaccine.45
We do not know how long immuni-

ty lasts after vaccination. Studies to
date show that antibodies are sus-
tained for at least 3 years after vacci-
nation,46 and mathematical modeling
of the decay of vaccine-induced anti-
body has predicted that protective lev-
els will last at least 10 years.47

Who should receive the hepatitis
A vaccine? The vaccine has been sug-
gested for travelers to countries where
hepatitis A is endemic39'45 and where
the incidence of disease for individuals
staying in above-average accommoda-
tions has been documented as 3 to
6 per 1000 per month of stay48 Military
personnel or relief workers, who might
be deployed to such countries, should
also be considered for vaccination.49
Other groups include laboratory work-
ers who handle hepatitis A specimens,49
handlers of non-human primates, staff
and residents at day-care centres, staff
at centres for the developmentally chal-
lenged,49 sewage workers,50 and food
handlers.30 Other groups who might be
at higher risk of hepatitis A infection,
such as injection drug users,22'23 men
who have sex with men,2' and residents
in isolated communities with poor

sanitation,26'27 might also benefit from
vaccination.

Conclusion
Hepatitis A infection can result in a
variety of symptoms ranging from sub-
clinical disease to fulminant hepatitis
and death. Age is the most important
determinant of clinical presentation
and disease severity. In developed
countries, person-to-person spread by
the fecal-oral route appears to be the
most common mode of transmission.
Control measures to date have empha-
sized personal hygiene, clean drinking
water, proper sanitation, and the use of
immune globulin. When active and
long-term protection against the dis-
ease is required, hepatitis A vaccine
can now be used. e

Correspondence to: Dr L. ruan, Assistant
Professor, Department of Preventive Medicine and
Biostatistics, University of Toronto, 4th floor,
McMurrich Building, Toronto, ON M5S IA8
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